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Absorbent structures having a fluid acquisition/distribution layer (1 10) with an average dry density of less than about 0 30 
g/cc, an average density upon wetting with 1.0 % NaCl aqueous solution of less than about 0.20 g/cc, and an average dry basis 
weight from about 0.001 to about 0.10 g/cm*; and a fluid-storage layer (108). positioned beneath the acquisition/distribution 
layer (1 10) comprising at least about 15 % superabsorbent material. The fluid acquisition/distribution layer (1 10) comprises 
from about 50 % to 100 % chemically stiffened cellulosic fibers and from 0 % to about 50 % binding means C ° mpnSeS 
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FIELD Iflgjjg |»up»T| r 
This invention relates t3 absorbent structures using both 
cello osic fiter ^t^al- and superabsorbent material Th 
15 a sor ent structures can ,be • used in a variety of absorbent 
articles such as- disposable diapers, adult incontinence pads and 
briefs and the lijc^ch^re required to handle relatively large 
amounts of disced body fluids, especially repeated discharges 

20 of t7»e T* ° f • ftM .t. " re,at<Vely Sh ° rt amounts 

BACICSROIINn (IP TK? INVfffTTfl" 

Absorbent we»s whieh compose entangled masses of fibers 
^..fibrous «^ tr e, well known in the art. Such webs can 
2S J^ids^fcb: * discharge* body fluids, both by an 

25 absorption mechanism wherein fluid is taken up by the fiber 
material itself and by a wi eking Mechanism wherein fluid is 
acquired by, #Utr1bute^ through and stored ' in the capillary 
interstices between ffters. One means for improving the 
absorbency characterise* of such fibrous web structures is to 
30 incorporate therein supei-aosorbent material, such as as polymeric 
t . gelling material (also referred* to *s hydrogel -forming material 
superabsorbent polymers, #tc.) which imbibe fluid The 
superabsorbent material serves it retain fluid such as discharged 
body liquids, An absorbent structure of this type wherein 
hydrogeWorming^aterle** in particulate form are incorporated 
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ITJTr, ,S <H " ,0SK ' W « ,SM " Goldman; U.S. Patent 
4,610,678; Issued September 9, 1986. 

. The improvement in absorbency provided by incorporation of 
absorbent 9 elli„ g materials has permitted tbe of 

6 absorbent articles such as diapers which enploy ral.t th „ 
absorbent cores and which are, therefore, rel Z, thin 
products. Thinner diapers are less bulky to wear „d f bett 
under clothing. They are also more compact in the pal, lv 
the diapers easier for the cons^er to TarT.! "**" 

.0 Co^actness in p,c k a 9 i„ g , ls0 « 1|lUs ,„ J^J « ' 

costs for the manufacturer and distributor d, ""butio» 

as ti!V* h lb . SOrbMt C ° re Mnfi! '"" t, °» «*« 1« MM for use 
as the absorbent structure in relatively thin absorbent article! 
. disc osed in U.S. Patent ho. 4,765,780, issued Aug a w 
15 (Angstadt). This patent disclose, absorbent articles « ch « 
diapers, which have , two layer absorbent core 1* 
wherein the core comprises an upper primary layer Z , W • 
dusting layer. Th, primary layer „ „.,,„,„ "V '*» 

Another absorbent core configuration is disclosed ;„ 
^/Houghton/*,,.*, „.s. p, t . nt No . ju 

" iL^L£ ; ' iUcUses absortent irt,c, « » « 

leyer absorbent core. I„ the dual layer configuration L 
comprises an upper primary W JL* C . 0nf19,,ri,t1 '" , • *»« core 

hydrophnic fZ j£z p " Vtl r 4 n ,,d Mb of 

PcWic genmg agent T'cor, 
also compnses an underlying in «rt 1ayer wMe „ c0 ™ 

polyene gell.ng agent particles. This insert layer is o.n.r.11 
positioned toward the front of th. ,k iT? 9 e "«-»"y 

more than half of t! , "" t,c1 « th " 

»ore than half of the polymeric gelling agent material ,„ the 

« cle s found, in. the front-half thereof. Absorbent articles 
having the particular dua, layer configuration; of th. w^tLt 
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can be prepared in the for. of especially thin, highly , ffect1ve 
low leakage diaper products. ™' 
Notwithstanding the existence of absorbent cores as described 
.to... there remains , need to provide absorbent o4 
5 proved effective absorbent capacity. One way to theorrtic y 
do this would be to, increase the level of polymeric .. ™ 
- Ti.1 in the absorbent core. = Unfortunately hTgh eve 
poWic geiiing „teri„, (espertllly £ 
5X) ,„ f,brous webs typ*c»ll rusa j ,„ .fcorbent eores " 
10 induce .phenomena referred to as ,.,-blocking. G,,-b 
occurs when the polymeric „,1,„g Mter1al ^ '„ b ' 
first contacted with fluid tncreasa :,n v. lu » , $ . conseoZ 

el g maten.1 concentration is too high, the hydrogel an^o 

i ^ , oeni: ca P a <^ty. The occurrence of gel blocklna can 

Led to leakage during usage C f the absorbent article 

Polwric gelling BaUrj „ s „, ve ^ „ _ 

exhibit , reduced tendency to result in gel blocking \l 

*0 mater,.,, ,r. described; ,n U.S. Patent SE 32 , 64 g, »' ,£f 

:;.h s rrr- *- th ~ «wic 19 ;., 19 "; 

m.ter,.ls, ,„ d other sup.rabsorb.nt materials, are subject to 
performance limitations of the web of cell„l. s , c fibers in whiL 
particles of gelling material m distributed. ,„ P U cu r 
' 3- »»i.l wetting. t* c,„.„ s1c ffbers bec0M 

a»d the web tends to collapse , to . higher dMS(ty „ ' 
nsepuently. exhibits smaller, average pore sUe. whereas, p. . 

™ S T""^ * S '" " «»- «f the web'n. 

10 Tf,cZ ' ""^ - U crMt «° ""'ch opposes 

efficient transport pf. fluid, to .the dry areas of the absorbent . 

Another reasoh why many absorbent .articles such as diapers 
are subject to leak,,. 1s lMbt]1ty t0 ^ 
ubseguent discharges of. fluid even *f the first Huid ch,™ 
» -« been effectively absorbed. , Leakage due t, sec 1 Z 
.ubseguent discharges Is^especiaHy prevalent during the , s 
when^ser^only e«per i ^« lW e, ! dlsch,r S es ! L,r, be 
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attended to. One reason for the Inability of many absorbent 
articles to adequately handle multiple discharges of fluid i„ 
addition to the reasons discussed above, is the inability of the 
absorbent core to transport discharged fluid away from the region 
of discharge once the absorbent capacity of that region has been 
reached. After a discharge of fluid occurs, the fluid tends to 
remain situated In the region proximate to the discharge. The 
occurrence of successive voiding of fluid creates a driving force 
to laterally transport the previous fluid and newly discharged 
fluid. However, actual performance of the absorbent article is 
limited by the ability to have the fluid transported to the 
farther reaches of the core. In this regard, even in the absence 
of polymeric gelling material, the overall absorbent capacity of 
conventional absorbent diaper cores is generally incompletely 
utilized prior to failure, I.e., leakage, of the absorbent 
article. 

Yet another reason for leakage in conventional absorbent 
articles 1s the propensity of the cellulosic fibers conventionally 
utilized for fluid acquisition and distribution to collapse upon 
20 wetting, thus impairing permeability of the structures. 

It 1s an object of this Invention to provide superabsorbent- 
containing absorbent structures which can circumvent the problems 
of gel blocking and wet collapse and which can utilize an 
increased proportion of their absorbent capacity. 
25 It is a further object of this invention to provide 

superabsorbent-contalning absorbent structures which can acquire 
fluid rapidly in the region of discharge and transport the fluid 
over relatively large proportion of the absorbent structure 
storage area and, additionally, be capable of effectively 
acquiring and distributing discharged bodily fluid from second or 
other successive voiding. 

It is yet another object of this invention to provide 
absorbent structures which are capable of meeting the objects 
described above which are of a relatively thin design. 
35 One absorbent- structure which has been suggested is described 

in U.S. Patent No, -4,935,022, issued June- 49, 1990 to Glen R. Lash 
am* teonard- • Thompson, This -patent discloses- disposable 
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absorbent articles comprising a layered absorbent core positioned 
between a backsheet , and a topsheet, wherein the absorbent core 
comprises an upper layer of stiffened, twisted, curled cellulose 
fibers and requires from about 3X to 15X, by weight, of l arQe 
particle absorbent gelling material and a lower layer of 
stiffened, twisted, curled cellulose fibers and from about 15% to 
6«, by weight, of absorbent gelling material. The upper layer 

l! 6 J? ClPal ^ rP ° Se * ^isltion and distribution of 
bodily fluid discharges. The stiffened, twisted, curled fibers 
are highly beneficial in this regard. The lower layer, which is 
necessarily smaller than the upper layer, is principally for fluid 
storage. 

Another absorbent structure which has been proposed is 
described in U.S. Patent 4,798.603. S. C. Meyer et al.. issued 

tZZ , % T " Absorbent Art,cle Havins a H >« 

Trans ort Layer.- As suggested by the title, this patent 
describes an absorbent article with a hydrophobic transport layer 
made from known hydrophobic synthetic fibers. The transport layer 
is positioned between a topsheet and an absorbent body. Z 
absorbent body is necessarily more hydrophilic than the transport 
ayer. The purpose of the transport layer is to act as an 
insulating layer between the topsheet and the absorbent body, to 

detrLd'In Wetne "- ! Re9ardle " ° f Wh6ther the 
described therein meet this objective, the hydrophobic nature of 

«* transport layer of U.S. Patent <798,603 would be expected to 
.have 11m lte d fluid acquisition and, f!uid transport properties 
due at least in part, to the hydrophobldty of the layer. This 
would be particularly so for second and successive fluid 
30 ally 3fter WMCh ^ ° Pti9nal SUrfactants h ™ been washed 

Notwithstanding the existence of absorbent articles of the 
type described above, there is a need to identify further improved 
configurations for absorbent articles which provide improved fluid 
distribution and acquisition performance, especially with respect 
35 to successive fluid discharges. 

Accordingly, the pre s e nt invention provides improved 
absorbent structures, attfoejements /or «s e as well as 

absorbent articles utilizing such structures, utilizing a multiple 
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layer absorbent core that effectively and efficiently acquires the 
wearer's discharged body fluids upon initial and successive 
discharges, transports acquired fluid, from both initial and 
successive discharges over a relatively large proportion of the 
absorbent structure surface area, and stores such discharged 
fluids. 

SUMMARY OF TH E INVFMTTflM 

The present invention provides an absorbent structure, which 
is particularly useful as the absorbent core in disposable 
absorbent articles such as diapers and Incontinence briefs, and 
which comprises: a) a fluid acquisition/distribution layer having 
an average dry density of less than about 0.30 g/cc, an average 
density upon wetting to saturation with IX NaCl aqueous solution 
on a dry weight basis, of less than about 0.20 g/cc, and an 
15 average dry basis weight of from about 0.001 to about 0.10 g/cn.2- 
and a fluid storage layer, positioned beneath the 
acquisition/distribution layer. The acquisition/distribution 
layer comprises a web of from about 50% to 100%, by weight 
chemically stiffened cellulosic fibers and from 0% to about 50%' 
by weight, of a binding means. The binding means can be used to 
increase physical integrity of the web to facilitate processing 
and/or improve in-use performance, and/or Increase effective 
average Inter-fiber pore size of the web. As used herein, binding 
means refers to means Incorporated Integral to the layer of 
♦Wffened fibers, such as (but not limited to) nonstiffened 
cellulosic materials, synthetic fibers, chemical additives, and 
thermoplastic polymers. Tissue envelopes and other scrim external 
to the acquisition/distribution layer can also be used to enhance 
physical integrity in combination with, or in place of, said 
30 binding means. 

The storage layer comprises at least about 15%, by weight, of 
superabsorbent material and from OX to about 85% of a carrier 
means for the superabsorbent material. The fluid 
acquisition/distribution layer should contain no more than about 
35 6.0% of superabsorbent material. Preferably the 
acquisition/distribution layer will be substantially free of 
superabsorbent material. For purposes herein, "substantially 
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free- of superabsorbent material means less than about 2 OX 
preferably less. ..than , about mr , preferab)y 

S ^?Tf Wsorbent material. As usad bore.,, 
essentially, «ro- jeroent .absorbent material means low 

5 amounts (less tb^.^t 0 superabsorbent material present 
in tb. .CdUls1t1.n/d1sWbution,1ayer Incidental to the contact or 
c ose proximity of the superabsorbeot-cohuinlng storage w 
with the acqu1s1t1on/d1str1but1qn 4ayer. 

The fluid acquisition/distribution layer has a top surface 

,0 are, which 1s at W, IS», of the, .top surface are, of the fl u d 
storage l,yer, but which Is smaller tb,n the u, surf.ce ,re, of 
the fluid storage layer. The acquisition/distribution layer 1s 

Z llTf™* ! reUt,v ^° » ™» "orage such that In 
the unf.lde^ p|»n,r configuration of the article none of Its 

15 surface ,rei extends bayond the boundaries of the top surface ,re, 
of the fluid storage layer. lore "preferably « 
acquisition/distribution layer h, 5 . , top surf.ce area which is 
from about 15* to about 95*. a»st preferably from about 25% to 
about 90*. of the top surface area of the fluid storage layer 

■0 The absorbent structure can be advantageously utilized as the 

absorbent core In absorbent articles, e.g., disposable diapers and 
incontinence briefs, which also comprise , flaM pervious topsheet 

the L„l """r***** iff, » d '» «<> "ps-eat, wherein 
the absorbent core, ,s disposed therebetween. The absorbent core 
5 1* positioned such that tb. acquisition/distribution layer is 
located between the topsheet and the storage layer, and tbe 
storage layer is located between the acquisition/distribution 
layer and the bacKsh^t, 

, n„ *T^W ; , * rt " ; " < in '"o borage layer has an 

-h « » r, W * ® X,,tt - 10 *~ f s ^"otic Urine 

U.OS N.C1 aqueous (distilled water) solution) per gram of 
. superabsorbent materia^. ,„ ured t „ ^ ^ 

hereinafter described. Su)taWe s „ p , PaoSorbent 
categories include po^jmeric absorbent gelling materials. 
typ,ca ly utill^d , the .fom of discrete particles, ano 
superabsorbent; fibers, such as acrylata grafted fibers and 
superabsorbent modified tellulosic fibers. 
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BRIEF PEKRTPTTON OF tmp np fl u Tf>r 
Figure 1 represents a perspective view of a diaper with an 
absorbent core having the multiple layer configuration of the 
Present invention. The absorbent core shown „ as 
rectangular-shaped acquisition/distribution layer and an hour 
glass -shaped storage layer. 

.Wl2T« ""TT ' PerSpective *• « ' «mr structure 

hi', 7" h "* Wl,ere1 " ** St ° rase '«"• "» « »*»«ed 
hour-glass shape. 

Figure 3 represents a direct view of an absorbent core useful 
for d.eper applications, such as 1n figures 1 and 2 , ^ m 
core has a modified hour glass-shaped storage core and a similar 
hour glass-shaped acquisition/distribution layer. 

DETAllfn nKrefDT^f, 0F mr .pi^ 

uti ,«d In deposable products which are capable of absorbing 
significant quantities of body fluids, such as urine and water ,„ 
body wastes Suc „ art1cUs ^ 

The absorbent articles herein generally comprise three basic 

acks eeT C nT CTtS - °" ^ C ~< is « '«■»« 
wh c M ,f P . baCkShMt 15 d,Sp0 " d M —*«' "re 

25 * 11 C ™ P " S *" d1St1nCt ,vers - and «•« '-eludes a 
« «perabs.rb.„t material on. of th , , ayers . „, . 

topsheet. The topsheet 1s the element of the article which is 

joined encompasses configurations whereby the topsheet is 

r^. y b th t0 ^ baCkShMt " y lff,X,n3 the *»^'t "'rect 
to the backsheet, and configurations whereby the topsheet Is 

in" l e ed V° ,Md 10 "* Sm * , " S tte " *»« 

intermediate, members which in turn are affixed to the backsheet 

Preferably the topsheet and bachsheet .re joined directly T he 
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I«ued Wy 31, ,967; Ou„c„. U . S ^ » ,« 
5 «, 13, 1971; Duncan Md ^ „ s ' • • —J 

prefer^' SLSZ WrT ted ^ * nf ™<- » 
10 with one fact of u» " "perposed or co-extensive 

face covered by the to&et Both tlTh. 1 ! . ° PP0SUe 
"rest, preferably nave 3 42 ta " * * t °'»« 1 « t 

providing sto , p,^^'" * »™ »— » 

15 which extend beyond the" cor. W !r >nd tops '" et 

substantially water implrvioos' P»i...^, T is 
caliper of approxi TO t,M iln, ^J**'"*' "* rt '» - 

» ^tetely of synthet, fibC ' |T .1 ~ *' ° r 
as polyester, po,y,,. flB . r^.„ or ^ C "? "" er, " S 
s»cb as cotton. ,„ nora(Sv J p hee t'/l " 

t. 9 eth,r by a then*, bind ^ p^l t by": T'"' 
binder such as polyacrylate i£. ' ; aure or "* a P°Wic 

absorbent corew tfi*<*rtic,e. " P ' ,nto the underlying 
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The topsheets used In the articles of the present Invention 
should be relatively hydrophobic ,„ comparison with the absorben 
core of said articles. Topsheet construction is generally 
sensed 1n Davidson, U.S. Patent 2,905,176, Issued September 2 
95 i Del Ooerclo, U.S. Patent 3,063.452. Issued November 3 
1962; Holliday. U.S. Patent 3,113.570, Issued December 10 1963 
and Thomson, U.S. Patent 3,929.135; Issued December 30, 1975-' 
which patents are Incorporated herein by reference. Preferred 
topsheets are constructed from polyester, rayon, rayon/polyester 
blends, polyethylene or polypropylene. The topsheet can be 
treated with surfactant to make it more wettabl. and therefor, 
relatively less hydrophobic, to thereby increase fluid flow 

TT «,? 1e,st " pm i " iti,1 wett1 " 9 - However - «■ ***** 

should still be more hydrophobic than the absorbent ,rt1c" 
element which receives fluids after passing through the topsheet 

An absorbent core, which is preferably flexible, is 
Positioned between the elongated backsheet and the topsheet to 
form the absorbent articles herein. This core essentially 
comprises both an upper fluid acquisition/distribution layer and a 
W fluid storage layer. It should be understood that for 
purposes of this invention these two types of layers refer mere y 
to the upper and lower tones of th, absorbent cor, and ,r. „,[ 

both the fluid acquisition/distribution layer and the fluid 
**rag. layer may actually comprise laminates or -combinations of 
several sheets or webs of th. requisite type of material, as 
here natter describe. The stnrage layer can comprise , „„" 
sheet of essentially 100* superabsorbent material, as will be 
hereinafter described. As used herein, the ten, -layer" Includes 
he terms ayers" and -layered.- For purposes of this invention, 
t should also be understood that the tern -upper- refers to the 
layer of the absorbent core which is nearest to and faces the 
art,cle topsheet; conversely,, the term -lower" refers to the layer 

35 hackee" " * "* ^ 

Optionally, a fluid, pervious sheet (e.g.,. a tissue sheet) or 
other sen, IS positioned, between the acquisition/distribution 
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layer and the storage layer to increase integrity of the 

X^T'ZT* ,ayer durin9 - - 

sneet or scrim cm envelope >n „ 

acquisition/distribution l,y, r , or sjmpI be ' * 

5 Scribed ,b, V e without necessarily env " 

acquisition/distribution layer. „„, optJo ? * 

xnsr m T ,, " ontMn,ns ' ^ 

with a fluid pervious sheet, such as a tissue paper sheet to 
obviate user ccerns with „ose seperabsorbent mate ,„ 
10 Acquis, n n ./p )s tr < h„t 1 l tr 1 1rr 

One essential of the absorbent structures hereof is 

an upper fluid acquisition/distribution layer which cerises 
conation mf hyd^phillc fibrous material, dosorTd 
fu,.y hereinafter. , w , acquisltloo/dmnbuMon W 

wl ;-s o„sn I 0 " °' d r*"' d "Pen the 

wearer s position, permeate the acquisition/distribution layer and 
be absorbed by the steraoe lav.r '■•„ f k . 

disrh^. u layer in the area proximate to the 

20 Ibt t. ♦ , f ""' d U discharged ,„ 

go Pes, the stor^ frer 1„ such ere. .ay not absorb the fluid s 
QO'clcly as tt is. discharoed: Therefore, the o,.r 
acoujsition/distrlbutlen layer bereof also facillutes ran 
oart of T tH P ° ,nt * ,nltU ' ««t to otbe 

lsT;\d ■ ,on : K sbou,d * noted th " * - ■"■«• 

As previously not* the fluid acquisition/distribution layer 
s a web comprise, stiffened cellulosic fibers. The acquis ilZ 
ayer comprises from about; 50X to 100* of these fibers and ™ « 
**- «, a bi„d,„ 9 means, Suitable bindln, means^ 

The fluid distribution function of the ecquisition/distribu- 
t on layer Is of . particular Importance in order to more fly 

35 Zll * " PaC ?'°* th * '^"« ™e presenc 

35 substantial amoupts of •superabsorbent materials in the 

acquisition/distribution „yer which swell upon contact w th 
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fluids is believed to adversely affect this function of the 
acquisition/distribution layer. 

A variety of other factors relating to the fluid acqui- 
sitlon/distribution layer of the absorbent structures herein can 
be of importance in determining the effectiveness of the resulting 
absorbent articles. These include shape, basis weight, density 
permeability, capillarity and wicking ability, the type and 
structural integrity, and character of the fibrous Serial 
utilized. As indicated, the acquisition/distribution layer of the 
10 core is preferably elongated. For purposes of this invention, 
this means that the acquisition/distribution layer, like the 
storage layer, is elongated if it is of unequal length and width 
in the unfolded, flat configuration. The acquisition/distribution 
layer ,n the unfolded configuration can be of any desired shape 
15 for example, rectangular, trapezoidal , oval , oblong or 
hourglass-shaped. The shape of the upper fluid acquisi- 

tlon/distributlon layer of the core can, but need not necessarily " 
correspond to the general shape of the storage layer. The top 
surface area of the acquisition/distribution layer will preferably 
20 range from about 25% to about 90% of the top surface area of the 
storage layer, and also preferably will not extend beyond the edge 
of the storage layer at any outer boundary. The 
acquisition/distribution layer will typically have top surface 
area less than about 80% of that of the storage layer 
25 Preferably, there is a margin from the edge of the 

acquisition/distribution layer to the edge of the storage layer of 
at least about 0.5 cm, preferably at least about 1.25 cm, in the 
regions proximate to where fluid is discharged during use. In 
diapers this would correspond, for example, to the crotch region 
50 115 of ngure 2, particularly at the narrowest part of the storage 
core 106 in the central region 115. Additionally, especially for 
absorbent articles to be worn by males, such a margin is 
maintamed in the front waist region, exemplified as 112 in Figure 
2, which area is to be worn on the front of the wearer. 
5 The fluid acquisition/distribution layer will generally have 

an overage dry density of less than about. 0.30 g/cm3, measured 
prior to- u«, and an average density upon^etting to saturation 
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with Synthetic Urine (1.0% NaCl aqueous solution, with distilled 
water), on a -dry weight basis, of less than about 0.20 g /c »3 
preferably less, thad -about 0.15 g /cra 3. Also , pref e rably tne 
average dry density .and density upon wetting to saturation are 
between about>02 g/ Cra 3 and o.20,gy cm 3, more preferably between 
about 0.02 g/cm3 and about 0.15 <,/c«3. T he average dry basis 
weight of the acquisition/distribution layer of the absorbent core 
will typjcally range- from about 0.001 to about 0.10 9 /anZ 
preferably from about 0. 01 to about 0.08 g/cm2, ra0 re preferably 
10 from about 0.015 to about 0.04 g/ca.2. Unless specificall ' 
indicated, all basis weights and density values are calculated on 
a dry basis (at .equilibrium moisture levels no greater than about 
6%). Density and basis weight can be substantially uniform 
although nonuniform density and/or basis weight, and density 
15 and/or basis weight gradients, are meant to be encompassed herein 
Thus, the acquisition/distribution layer can contain regions of 
relatively higher or relatively lower density and basis weight 
preferably not exceeding the foregoing ranges. Average dry 
density and average dry, density upon wetting to saturation with 
Synthetic Urine (1.0% NaCl aqueous Solution, with distilled water! 
values are. calculated from basis weight of the dry layer and layer 
caliper. Dry caliper .and caliper upon wetting to saturation are 
measured under a confining pressure of 0.2 ps1 (1.43 kPa) 
Average density upon we$ting to saturation is calculated from the 
25 . basis weight and juration caliper. The saturation caliper 
1s measured after the : layer 4s saturated (under unrestrained 
.conditions), with, the Lj% NaCl aqueous Solution and allowed to 
equilibrate. 

The acquisition/distribution layer of the absorbent 
structures herein essentially comprises a web of hydrophilic 
chemically stiffened eel luloslc fibers. These cellulosic fibers 
are typically wood pulp,f1bers which have been stiffened with an 
Intrafiber chemical stiffening agent. 

The fluid acquisition/distribution layer should contain no 
more than .about 6.0% of superabsorbent material. Preferably the 
acquisition/distribution layer will -. . be- substantially free of 
Superabsorbent material. For purposes *erey>, "substantially 
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free- of superabsorbent material means less than about 2 ox 
preferably less than about 1.0%, more preferably zero ' or 
essentially zero percent superabsorbent material. As used herein 
"essentially zero- percent superabsorbent material means low 
5 amounts (less than about 0.5%) of superabsorbent material present 
1n the acquisition/distribution layer incidental to the contact or 
close proximity of the superabsorbent-containing storage layer 
with the acquisition/distribution layer. 

If present in the acquisition/distribution layer, especially 
10 if present In amounts greater than about 2.0%, superabsorbent 
material 1n the form of particles of absorbent gelling material 
may be of relatively large diameter (e.g., from about 400 to about 
700 microns 1n mass median particle size). Superabsorbent 
particles having a mass median particle size less than 400 microns 
15 may also be employed. 

As discussed above, the articles of the present invention 
employ chemically stiffened fibers. As used herein, the term 
chemically stiffened fibers" means any fibers which have been 
stiffened by chemical means to Increase stiffness of the fibers 
20 under both dry and aqueous conditions. Such means Include the 
addition of chemical stiffening agents which, for example, coat 
and/or Impregnate the fibers. Such means also include the 
stiffening of the fibers by altering the chemical structure of the 
fibers themselves, e.g., by cross-linking polymer chains. 

For exemplary purposes, polymeric stiffening -agents which can 
coat or impregnate cellulosic fibers include: cationic modified 
starch having nitrogen-containing groups (e.g., amino groups) such 
as those available from National Starch and Chemical Corp., 
Bndgewater, NJ, USA; latex; wet strength resins such as 
polyamide-eplchlorohydrin resin (e.g., KymeneTH 5 57H, Hercules 
Inc. Wilmington, Delaware, USA), polyacryl amide resin (described, 
for example, in U.S. Patent 3,556,932 issued January 19, 1971 to 
Coscia, et al.; also, for example, the commercially available 
polyacryl amide marketed by American Cyanamid Co., Stanford CT 
USA, under the tradename ParezTM 6 31 NC); urea formaldehyde and 
melamine forma) dehydjj resins,, .and. polyethylenimine resins. A 
general dissertation «, wat strength «s.1i,s.ut4Jized in the paper 
art, and generally applicable herein, can be found in TAPPI 
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monograph series No.. 29. -weti Strength 1, Paper and p aperW 
Tec n)ca , Association- of the' Pulp ,„„ Paper Mustr) ^ ' 

1965). » 

,n stru ^s herein can oe 
stiffened .by means of chemical reaction. For example .crossl inking 
agen s c an be appVHd to : toe fibers which, subseguent 
app icat.on, are cause, to c*e»nc>lly fom intra-ftber crosslink 

increase stiffness of the 
f bers. Whereas t*e «1l1„tion of 'intrafiber crosslink bonds to 
Chelan, stiffen: the- fibers 1 S preferred, it is not meant 
exclude other *ypes of reactions for chemical stiffed 

„ St,f,ened b * '""W^nds in individualized (1 e 

fluffed) form are disclosed, ■ example, in Bernardtn u V 
.tent 3 ,,224 928 Issued December s, 1965i Chung, g.s. '„ I i 

3,932,209, Issued Jamur^r, .13, 19rt and s,„ ge „ ls et a , „ s 
fatent 4 035,147, July K> 1877 . „.re preferred flbe'rs a r. 

sclosed in.Dea. et al,, U.S. Patent 4,822.453, issued Apr, 8 
989, Oean et 41., U ,j, ftUnt ^ <m , , ss „ed Decelr 19 

All of these patents are incorporated herein by reference 
o addition to be^ng MrophlHc, these' stiffened fibers Z „ 
stiff ,»,„ mn mMm ^ webj ^ fnm do nM co]) 

"* "*! f ™ .Wlonal Stiffened fibers when wet.' 
This pr,v1de S; ,mpro,ed e^ty to ac,o,re and distribute fluids in 
second and subsegueot discharges. 

In the more, preferred .stiffened fibers, chemical processing 
include -ntraflber, oeosslloking with crosslinking agents wh.l 
such f.bers are . relatively dehydrated, defibrated (i.e 
in v,dua,ued), twisted, curled condition. Suitable chemical 
st ffen.ng agents include; monome r tc crosslinking agents including, 

hew,™ ,t ?' W***" C2-C 8 monoaldehyde 

having „.„ add. ,functton.Hty can be employed to f„™ the 
cross nklng solution. . These compounds are capable of reacting 
«1th,at least.two oydroxyl gnoups im ..single cellulose chain or 
»* prox.mately Jocated ciijuloe. chains in, , slng^ f tb e r Sucll 
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crossl Inking ,g e „ ts C011tMp] , tKl f 

* ««— cellulose fibers include, but ,re « * 
i n. " ^"l a9 ! 0tS such « cltHc 



« «. . n. polycarboxyHc stiffening ag„ts „ , prt ^ '7, 
..king stiffened f,b.rs ft. the. ,r. describe ,„ „. s ~ ° 
» ,6 06 filed October ,7. 1990. Incorporated by rrfeL « ^' 
ol ti k cross,1nk, "9 these edition, , s t0 ™£ 

fibers which ire stiffened and -rich tend to retetn their twW 
10 cur ed configuration during us, ,„ the absorbent artlclesTere^ 
«ch fibers, and processes for easing the. are descrC TZ 
above incorporated patents. 

The preferred stiffen*! fibers are twisted and curled can be 
quantified by referencing both , fiber -t*st count- .L,^^ 
15 curl factor- As used herein, the te„ -fist count- re era to 
th nu^er of twist nodes present In , certain ,en«h of f ber 

twist node refers to , substantially axial „UU m of in- 

Tr T' W T: M : ^ Bt ^ *" " « Portion of ^. 

f her ( ... the. -nod.-, appear, dark relative to th. rest of the 
fiber .hen v1eweo „„„„ , . 1croscop> ^ " th. 

Ulst no* appears darn at locations herein th. trans.,** lig* 

rotation. Th. distance betwen nodes corresponds to an umi 

of fibers (I.e., the Ulst count) is directly indicative of the 
degree of fiber twist, which „ , p nvste „ pir L 8ter ° f ^ 

The proc.dur.s for d,t«r.i,,„g twist nodes and total twist o^i 

The preferred stiffened cellulose fibers will b„. ,„ „ er ,„, 
dryf,ber twist count of „.,,,« lbout „ # preferlHy ", t ^ £ ' 

5 wet fiber twist count of tbese fibers should preferably be at 
preferably be at least about O.S twist nodes per .111i«ter ,„„ 
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than the average dry fiber .twist count. Even more preferably the 
average dry fiber twist count should be at least about 5 5 twist 
nodes per millimeter, and the average wet fiber twist couni should 

5 I MS IT tW,St D ° deS P6r m,ll1raetfir and sf »ould also 

h 11 tWl ' t WdeS P6r t1111meter le " ^ '* -erag 

dry fiber twist count. Most preferably, the average dry f 

twis count should be at least about 6.5 twist nodes per 
millimeter, and the average wet fiber twist count should be at 
east about 5.0 twist nodes per millimeter and should also be at 
10 least l.o twist nodes per millimeter less than the average dry 
fiber twist count. J 

In addition to being twisted, the preferred fibers used 1n 
the acquisition/distribution layer of the absorbent structure are 
a so^ curled. Fiber curl may be described as the fractional 
15 s ortening of the fiber, due to kinks, twists, and/or bends in the 
fiber. For the purposes of this invention, fiber curl is measured 
in terms of a two dimensional plane. The extent of fiber curling 
can be quantified by referencing a fiber curl factor. The fiber 
curl factor, a two dimensional measurement of curl, is determined 
by viewing the f*^^^^^ To J££ 
curl factor the prated length , of the fiber as the longest 
dimension of a two dimensional rectangle encompassing the fiber 
LR and the actual length of the fiber, L A , are both measured. 

25 II fact °r "n then ce calculated from the following 

25 equation: t 3 

? ur A ^tor- (La/Lr) - 1. 
An image analysis Method that can be utilized to measure Lp 
and L A is described, in U.S. Patent 4,898,642. Preferably the 
fibers utilized in tpe^.ayers of the absorbent core herein will 
have a curl factor of *t .least about 0,30, and more preferably 
will have a curl factor, of at leas* about 0.50. 

The degree of Stiffening, dependent upon the type and amount 
hV, 9 ^^"'t^ng agent) used, the degree of 

dehydration of , the fiber4,during curing of the crossl inking agent, 
and the curing f ime ^d conditions, affect the ability of the 
fiber to. take up. fluid and .the, tendency of the fiber to swell 
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The fiber stiffness as ft rentes to resistance to fiber well 
swelling cen be quantified by referencin 9 the weter retlt I 
viae (», of m Mmml 

« here,n - m,Si TOisu ™ of the 

water retained by a mass of fibers after substantially all of the 
interflber water has been removed. Another parser which an 1 
used to characterize the nature of the stiffened fibers for.* t 
crossing fibers in relatively dehydrated fon. ,s tto 2 

10 21 a r f, te ;r V, '" e (AR " • ^ 15 ' — « ° f «» «tent 
10 which a fluid, e.g., isopropyl alcohol, which does not induce 
substantia, fiber swelling, „ taken up by the , t1ff( J 
Tb. «v of the stiffened fibers is directly related to the 
that t he fibers were swollen with the solution of cr, 1 „ n, 
agent uring the stiffening procedure. Relatively higher « 
15 neon thet the fibers were generally swollen to , .,,t,™ ! 

and wv >re "escribed In U.S. Patent 4,898,642 
The WRV for the stiffened, twisted, curled fibers used in the 

about SOX ,„ „, re preferre(( embodlBe „ tSi • WRy 
can range fro. abort 30* to 45*. Fibers having , m within be, 
ranges are believed to provide an optlaa, balance of swell „g „ 
duced untwisting and fiber stiffness. 9 
_ The stiffened cellulose fibers preferred for use herein ar. 

,£h„n . S,,C,, f1b « rS hive " **» «»P".pol 

alcohol) of less than about 30* is Indicative of the relative,! 

XT'Z^T T of the " f,bers duH " 9 th « 

30 JT! Prefe '■ aM, '• the « V << WV aloohol, of the 

30 fibers useful herein wil, be less than about 27* 

twIst'coU 11 ^ T. Ce11 " T0 " fibe " here,n haV,n9 the > ref ^ 

set forth can h ' *" "»" rt '™« "-elnbef.re 

set forth, can be prepared by internally cressllnking such fibers 

'5 or have been dr,e<h»d-def1br,ted-(1'.e.. "fluffed-, as describe 
eecessarlly exclude other hydroph.,1c, c.e„1c„,y stiffened f J 
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limit rit ♦ ' C " ° ther fib6rS dmrltad ,„ ,b„, not 
ltrtted to) the previously Incorporated U.S. Patents 3 224 »« 
3,440,135, 4,035,147, and 3,932.209. 3,224,926, 

A characteristic of stiffened fibers, particularly the 
twisted, cried stiffened fibers 1s their *1 
untws and uncor, up*, .,„,„,. Thus, when foraed Into webs £ 
suff c ent density, the webs can expand upon wettln, t. „ 
equ.llbnum wet density, which, when calculated, on a dry fi5er 
density, is less than the average dry density (prior to wetting, 
This accounts for the.aver.o*' pry densities of up t, about 0 3 
g/W described above, in conjunction with lower average denslt es 
upon wetting to saturation. Such webs which can .,p,„ d „ p 
wetting are described ,„ U.S. Patent 4,022,453. To the extent 
that It ,s desired- to utilize this characteristic in absorbent 
15 artlc , design, those of ordinary skill 1n the art will be able to 
•djus the relative a™* of stiffening „ e „t used, „d the 
«te„ to which twist and curl in the stiffened fibers , 
Imparted, to achieve the desired amount of expansion upon Mt ting. 

The stiffened cellnloslc fibers can be provided in web for. 
by venous techniques, including airlaying and wetlaying 
Airlald Uph« 

The stiffened cellulosic fibers can be airlaid to form the 

for 1\ IT de " S,ty " ,!,S We ' 8ht - The 
for use 1„, the present Invention can be airlald according to 

techniques well known, those skilled 1„ the art of airlaying 
« lu .sic fibers, In- general, airlaying can be effec ted 7, 
meter n, „ ltr nm emUMns ^ ^ ^ suostantfa „ „ 
condition, onto a wire screen and. optionally. compressing the 
resulting web to the desired density. Alternately, the fibers can 
be airlald to the desired density without compression. The 
air aid web will comprise at least about SOX of stiffened 
eel u osic fibers, as described abort, and can comprise up to and 
.e nding 100% of said, fibers. The web can optionally contain 
binding means, such.cas described below, .or other optional 
cdmponents, such as - or ingredients modifying fluid handling 
properties (e.g.,- HydroptrtHc surface active agents), and the 
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Veil aid u»h f 



In another embodiment, the stiffened cellulose «k 
rather than being alrlald to form the web, Tm Z 7 
wetlald webs comprise from about 50% to 100* of tTL I 
fibers and from OX to about 50. of a binding l ns ^ 
Physical integrity of the web, to facilitate process,' a in thT ? 
and/or dry state, and to provide increased IntTgr" up * 
of the web during use. Preferably, the wetlald webs 9 
at least about 2% of a fibrous bl^i^ 
ce lu ose binding means (hereafter described). CheLc t Z 
can also be used as binding means, and are incorporated into th! 
acquisition/distribution layer at levels typically o abo Ut o L 
to about 2.0%, dry web weight basis. °* 2 * 
Techniques for wetlaying cellulosic fibrous material t Q ^ 
^ SUCh " ** - PaP- are well *nown 1n the r ThesT 
techmques are generally applicable to the wet-lavlno 0 f >l 

Papering machines as disclosed, for instance, by L H f o d 
e t al. in u. s . Patent 3,3^ ^ ■ ^r J'J 1* 

"es Tena1„ ar,y ^ ^ * ^ - 

slurries, certain processing modifications, hereafter descriJ 

are preferably implemented when wetlayina with * 

machines. In general wetuu Jk. . W th Peaking 

ii general, wetlald webs can be made by deoositin n a „ 

aqueous slurry of fibers on t« , * . °epositing an 

- rr;i- ~ ^ ;rrr 

I£ prefer,.,,, betweee , tout ,„„ ^ , ^* < « 
1* «r other p,per», k)ng proeessll)g . >r , ferjb , y> ^ ^ 
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about 70 to about 100 (T>lf Uandard screen scale, are use d. 
(All mesh sizes referred to herein shall be based upon the Tyler 
standard screen scaled unless otherwise specifically indicated ) 
Conventional designs' of headboxes known 1n the art for drylap and 

tU ™* h [ 6 \J 0 ™"™ may J? e : u " d - Citable conmercially 
available headboxes include, for example, fixed roof, twin wire 
and drum Tomer headbp*es. Once formed, the. wet web is dewatered 
and dried. Dewatering can be performed with suction boxes or 
other vacuum device's^ Typically, /dewatering. Increases the fiber 
cons ls tency to between "about 8% and about 45%, total wet web 
weight . basis, preferably between about 8% and about 22% 
Dewatering to eoir?s Istencies above about 22% may require 
wet-pressing and • preferred. After dewatering, the web can 

be but is not nece^safily, transferred from the forming wire to a 
15 drying f abHc whtch transports the web to drying apparatuses. The 
drying fabric lis preferably coarser than the forming wire, for 
increased drying efficiency. The drying fabric preferably has 
about 30% to about 50% open area and about 15% to about 25% 
knuckle area, such-as i-3l X 25 3S (satin weave, fabric that has 
been sanded to increase; the Knuckle area to within the preferred 
range Wet nffcrocohtraction Is preferably .implemented during 
transfer from the forming wire tp .the fabric. Wet 
■ ^contraction can be accomplished by running the forming wire 

25 t\ ?/i h * * > aW 20 * ^ter than the 

25 speed at whidr the fabric is being run. Drying can be 

accomplished with a thermal Mow-through , dryer or vacuum device 
such as a suction box although thermal blow-through drying is 
preferred. The wetlai* webs are preferably dried to completion 
(generally to fiber consistency between about 90% and about 95%, 
30 by the thermal blow-through dryers. Blow-through drying is 
beloved to efficiently webs of the stiffened fibers due to 
I - 1 *r - .J >, -r the > bS - ^- ^rum drying apparatus 
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know U the .rt, soch is v Mkee dm, dryers,,™ be used b„t are 
less preferred. Brm dryers ire be, t e«d tot. „ ss efficient for 

Z7<T*t' m ™ ,U0 «» 

Toe dried webs *r* prefettbly not creped. 
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As an alternative to drying „ described abo»e, the dewatered 

1 * 7"°"* f ™" 11,6 f ° ra,nS "* re »* eed « » **•« screen 
and dried (unrestrained) in a batch drying process f „ 

5 h^'oven ' ^ W ' C0 " V « tiM «- 

The stiffened fibers ha»e the tendency to flocculate, or for. 
clomps, ,„ agueous solution. In orter to Inhibit flocculation 
the agueous slurry should be pumped to the headbox at a linear 
velocity of at least about 0.25 */sec. Also, 1t Is preferred that 
10 the linear velocity of the slurry upon exit from the headbox site, 
is from about 2.0 to about 4.0 times the velocity of the forming 
wire. Another method for reducing flocculatlons of fibers In a 
wetlaying process Is described In U.S. Patent 4,889,597, 1«„ed 
December 25, ,989, incorporated herein by reference, wherein jets 
15 of water are directed at the wetLId fibers just after deposition 
on the forming wire. ^ 

Binding H., n ; 

Relative to conventional non-stiffened cellulosic fibers the 
20 J™ T^, • W<5Ud - St, """ d " ^ve fl 

option" : r n9th p,rttcuur 1 " 

condition Therefore, In order to facilitate processing and to 

m,7 $ \ k * l Bte9rity ° f the P« rt "»'"-ly for wetl.id webs 
(although tnnding mas can also be used with airl.ld webs). , 
biodmg means can be Integrally Incorporated int. or onto the web. 
flwte-can be don. by adding the binding means to the f Iters prior 

th. binding means {e .,., chMjetl MWn ■ 
wet aid web after d.po s ,t,.„ on the foming wire and before 
drying, by applying binding means to a dry web (wetlald), or a 
30 combination thereof. 

cellu^if'A b1n<,1 ° g " ea " S f ° r add,t,0n t0 **« *1fh«d 
cellule ,c fibers prior to formation of th. wet web f mm , p„,p 

slurry include, but are not limited to. a variety of cellulosic 

and synthetic fibrous material,. Such material incW. 

35 «tersr e ;i cei,,, :' s,c f,bers -M« . S 

refined to Canadw, .stand.*) to.en.sa, (ISf) of less than about 200 
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CSF more ipnMU fro. about 100 CSF to about 200 CSF (highly 
refined fibers being referred to herein a s -crill- SZl 
surface area cellul.sic materia, such as expanded cellulose file 
(hereinafter described). 

5 Various types of synthetic fibrous material can be used 1n 

the synthetic fiber biod.n, means. For the purposes here t e 
use of -synthetic fibrous materials- as , bjn , )ng J^'J^ 
refer to the utilization of s „ch fibrous materials. ,„ tne „ 
produc , in fibrous, form. (Preferably, the synthetic fibers « 

10 of at least staple length, 1 .e. , the fibers preferably h„, I ,™ 

material which ,s suitable for, use In convention., absorbent 
products ,s bewe»d to be suitable for use in 1 
acisitlon/distrlbution web of the present invention. Specific 
15 xampUs of sych fibrous materia, , nc , ud e „ 0<Mf)ed c * 

S,Td n ;ooh 0 n; ster , f,b r sgch as po,yeu » , "» 

(DACR0N) , hydrophHtc oyVon (H»OR0fIL) and the like. Other fibers 
useful i„clud, cellulose acetate, p„ ¥vfnyl n ™ 

Zl" , d th. 7.7'"' tr1C ™- M «" f ^rs, fixtures 

oreferl r " H ^ ,U,! fi *™» "»ter,„s are 
preferred. Exiles of suitable: hydrophll 1c fibrous materials 
mcud, hydrophHized Hydrophobic fibers, such 

25 " rfaCtMt - trMte f •r-iilca-treated thamoplastic fibers derive 
25 for example, from polyolefins such as polyethylene or 

P^ypropylene. p.,y,cry,1cs. pofcamides, pol/styCs p.,, 0 
reshapes and t*e „xe, Hydrophobic synthetic fibers can a, s * 

used but are less preferred. Such synthetic fibers that can be 

30 ; 0 i to r: wek •*•."*»*- «■« - product ,„ f 

form include rayon, polyethylene; polypropylene, etc. Such 
fibers, when of a hydrophobic nature, are preferably present in 
duant ities of less ;th ¥ about 30*. tot., web weight basis „ 
that the web remains substantially hydrophlHc. Conventionally 

35 ^ i T P "* Synt " et,C "*» - " * 

« m airlaid webs, 

. In one preferred ^bodiment wherem tbe. ac,u1s1t1on/d1stribu- 
-tt. M ,yer.,s,»ad.« ! by, ?f etl^1„ gf r«ess. the-web comprises from 
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about 85% to about 95% of the stiffened celluloslc flb e « „ < 
chemically pulped wood fiber* a* lnclude 

basis. ex P ressl y stated, are on a dry web total weight 

In another embodiment, the acquisition/distribution i 

comprise from about 85% to about 98% of the stiffen L 
preferably from about 90% to about 95% Z I J ^ 

lew - 5 *' and fron about 2% to about 

preferably , t leest about 2 0 1 „f JL V " 
Reference cen be M d, t. U.S. P .U„t 4 761 L i r"'™' 
1988, Incorporated herein by re*™* for I I, ? ' USt *' 
» of expended c«llu1os. fibers. 0n " ,! " , diSCUSS,M 

In general however, celluloslc fibers an. m,,it< . 
ultrestructures „,d. frra ce,,u,. s . p 
he«1ce,1ul.se, and other events known 1„ t h e^t My 2 ' 

aggregated to form a threadlike structure which is • 
Celtic ftber. -ft, generav c*n«»d S ,e"flb«* 1, M d. up „ , 
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relatively thin primary .all, and a relatively thick secondary 
wall. The primary wall, a thfn, net-like covering located at the 
outer surface of the fiber, is principally formed from 
microfibrils. The bulk of the fiber wall, i.e., the secondary 
wall, is formed fro. a combination of microfibrils and 
macrofibrils. See Pulp *nd Piper Manufacture. Vol. 1, Properties 
of Fibrous Raw Materials and Their Preparation For Pulping, ed by 
Or. Michael Kocorek, Chapter VI, 'Ultrastructure and Chemistry- 
PP 35-44,- published jointly- by- Canadian Pulp and Paper Industry 
(Montreal) and Technical Association of the Pulp and Paper 
Industry (Atlanta), 3rd ed., 1983. Expanded cellulose fibers thus 
refers to microfibrils and macrofibrils which have been 
substantially separated from or disassociated from a cellulosic 
fiber ultrastruCture. 
15 High surface area cellulose can also be made from cellulosic 

fibers by passing a liquid suspension of cellulose fibers through 
a small diameter orifice, in which the suspension is subjected to 
a pressure drop of at least 3000 psig and a high velocity shearing 
action, followed by a high velocity decelerating impact. Passage 
of the suspension through the orifice is repeated until a 
substantially stable suspension is obtained. See U.S. . Patent 
M83,743, Tarbak et al., November 20, 1984, incorporated herein 
by reference. 

A preferred process for preparing expanded cellulose fibers 
rs disclosed In the ViKson patent (ibid.), and involves impacting 
a fibrous material having a fibrillar ultrastructure (eg 
cellulose fibers) with fine media to cause microfibrils and 
macrofibrils to separate fro. said fibrous material 
ultrastructure. 

The length of the high surface area cellulosic material 
preferably ranges from about 20 to about 200 pm. 

Typically, for wetlaying, the high surface area cellulose is 
provided as a damp pulp, generally at 15-17% solids, and 
preferably diluted to less than 4X solids content and processed in 
35 a beater or- disc, refiner to break up entanglements. The high 
surface area./ceMulos^s. then well, mixed with the stiffened 
flbersrtntslurryiandttme-slurry is wetfaidcas* described above A 
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blender, a deflaker or a refiner (e.g., single, cone, or double, 
disk refiner, or other equipment known in the art can be used to 
mix the stiffened fibers and high surface area cellulose. 
Preferably, fine mesh wires (e.g., 84H, (84 X 76, 5 shed weave}) 
5 are used for improved retention of the high surface are cellulose, 
rather than the more open wire conventionally used for the forming 
wire. 

Other binding means for Increasing physical Integrity of the 
acquisition/distribution layer and/or facilitating processing of 

10 webs, especially wetlaid webs, for use as the 
acquisition/distribution layer Include chemical additives, such as 
resinous binders, latex, and starch known in the art for providing 
increased Integrity to fibrous webs. Suitable resinous binders 
include those which are known for their ability to provide wet 

15 strength 1n paper structures, such as can be found in TAPPI 
monograph series No. 29, Wet Strength in Paper and Paperboard, 
Technical Association of the Pulp and Paper Industry (New York, 
1965), Incorporated herein by reference. Suitable resins include 
polyamide-epichlorohydrin and polyacryl amide resins. Other resins 

20 finding utility in this invention are urea formaldehyde and 
melamlne formaldehyde resins. The more common functional groups 
of these polyfunctional resins are nitrogen containing groups such 
as amino groups and methylol groups attached to nitrogen. 
Polyethylenlmine type resins may also find utility in the present 
25 invention. 

Starch, particularly cationic, modified starches may also 
find utility as chemical additives In the present invention. Such 
cationic starch "materials, generally modified with nitrogen 
containing groups such as amino groups and methylol groups 
attached to nitrogen, may be obtained from Natural Starch and 
Chemical Corporation, located 1n Brldgewater, New Jersey. Other 
suitable binders include, but are not limited to, polyacrylic acid 
polyvinyl acetate. 

The level of chemical additive binders which are added will 
35 typically be from about 0.25X to -about 2X, total web weight basis. 
.Chemical additive -binders wh1ch-*re..hydroph1li.c, however, can be 
utilized 4n quantities- 4ff -the.- .chemical binder additives are 
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added to the stiffened fibers 1n aqueous slurry, conventionally 
nonstiffened eel lulotfc fibers or-hlgh surface area cellulose is 
preferably also present, to enhance retention of the chemical 
additive binder. Chemical additive binders can be applied to 
dried or undrled, webs by printing; spraying, or other methods 
known in the art. 

Thermoplastic Reinforce Acam S itwp 1 s t rib U tinn | fl Y °- 

In another embodiment, the acquisition/distribution layer 
comprises an ; airlald or wetlald, preferably airlaid. web of 
stiffened celluloslc fibers wherein the web is reinforced with 
from about 10% to ibput $0*, preferably from about 25X to about 
45%, more preferably, from about 30% to about 45*, 0 f a 
thermoplastic binding; material , wherein the thermoplastic' binding 
material provides bond sites at intersections of the stiffened 
15 cellulosic fibers. Sueh thermally bonded webs can, in general be 
made by forming a.web^onipris^ne stiffened cellulosic fibers 
and thermoplastic, flb^, .which a** preferably evenly distributed 
throughout. % we#can be ' formed by either airlaying or 
wetlaying processes. Once formed, the web is thermally bonded by 
20 heating the web until the thermoplastic: fibers melt. Upon 
melting, at leasts portion ,of the thermoplastic material will 
migrate to Intdrsettiois of Stiffened cellulosic fibers due to 
interflber capi,llary .g^dients. ; These Intersections become bond 
sites for the thermoplastic material. The web 1s then cooled and 
25 migrated thermoplastlc^materlal ; bonds the stiffened cellulosic 
fibers together at the^bond sites. Melting and migration of the 
thermoplastic material. ,to the stiffened cellulosic fiber 
Intersections has the effect of Increasing average pore size of 
the web, while maintaining the density- and basis weight of the web 
as originally foiled. ; This can Improve distribution properties of 
the acquisition/distribution layer upon initial discharges due to 
Improved fliyd ..permeability, andi upon subsequent discharges, due 
to the combined ability, of the stiffened fibers to retain their 
stiffness. upon wetting and the: ability of the thermoplastic to 
35 reraaln-bonded at the. fiher .Intersection upon wetting and upon wet 
compression, net^.;the. . thoanaljy .bonded web retains its 

original overall volume, but the volumetric .regions previously 
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occupied by th.rm.pl.st1c fibrous M ter1,l beco«s open to there., 
increase average i.terfiber capillary pore size 

^Thermally bonded, themop!,st1c-reinf.r«d absorbent webs, 
utilizing conventional. ..stiffened celluloslc fibers are 
""ibed in u.S. Patent 4.590,!!,, 0. C. Holt«n, issued 0 

Thermally Bonded Cores Add Value to Absorbent Product, • 
Nonwoveos „, rl<j , Member iasa , „ 49 . 55 , ^ iKeTpmuj J'* 

by reference. Tbe processing technics appli^ to ma k , thosel 
10 applicable herein. 

The themoplastic binding materia, should be evenly 
distributed throughout the web. Subsequent to fo^tlon of a d y 
«b. t e « b can be heated to , te^erature to melt Z 
thermoplastic fibers but not char or otherwise da«„ 2 
IS stiffened celluloslc fibers, Upon cooling, , t ,e.st some of 

r.s.l,d,f,ed themoplastic materia, provtde ^ s , Us * 
secure stiffened, celluloslc fibers to on, mother , t p 0 ,„tT Tf 
ndlv .., f ib ,r Intersections to for. a st.b„.z1,g „etwo* of 

The thermoplastic binding materials useful for the 
edition/distribution llyers „ erel „ illc)(|de My e 

polymer which can be „,*ed at temperatures Z ™ 

PoTnf of the thermoplastic binding material will be less than 
it0Ut < 135 * C >- ***** bet«e. about 75-C and about ,75-c 
any case the melting p. fnt should be no !« than t^peraler. 
at wh ch the articles of this invention are U M y to be st. Z 
"hereby melting point will be typicelly no ,e«r than about 50-c 
The thermoplastic binding materia! „y, for example, b, 

-ST' h P 1 0 ' yPr0W,e " e • P0,ye " er - P'^inylchloride, 
P.lyv.nylidene chloride. Other synthetic fibrous materials whic 
«n be utilized in thermally bonded webs are describe above 

35 slno.f the ™»'"»< Preferably' „.t 

35 ,1gn,f,cant1y imbibe.- or absorb aqueous- fluid. Hwve". the 

Xlbi°I "L the ~ PUStiC - ^-Mrqpbllic 

WrophoMc, <A* used t». Urn, ^bydrophllic- a„d 
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"hydrophobic" shalt refer to the ♦ ^ , 

wetted by „<„.., . The rft^ 2 '1' ~* t " « 

' surfactant, by SBrSy1ng " f ^""c or anionic 

dipping the. arterial 5 JSuT Y ' " » 

r.».,1d1f1c.t..», «. . SBrf , ctm ^ et ^ " P ™ ' ^ 

surfaces of the thermoplastic ta JT . " the 

».n-i.»1c surfactants s ch £ , rlJ * " tS ^ 

1° Aaerlcas. Wc. of w^oZ.ZuZ 1 "'^ * 

se.d under tbe.Pe^ —Ul. 

ureeowich. Connecticut: Anionic sarfKttaS eaTf! \ ° f 

Surfactants are applledtonhe fibers at , etel of ? ? 

to about l vel of froin about 0 2 

^plastic -Mrw, Uve,, particularly above ^ J* 

-out^r^i:^ * - «• — • - 

' about 3.0 « 'u»9. Preferably fro* ab o„t 0.3 » t0 

co^«i.TZl ty 1 °' t " en " > »""< «"«us Mt .r1,l „ 
«n.«^/5L^''^| fV"™ 'Hercuus. Ine ., 

by spray,„ s r Mlta ^ w J\X^t^T' 
vacuum. PULPEX is a«f»<to.i • * , 9 fc " rou 9n a nozzle into a 
lene f.J * " " ^ P °? ye ^ ,e "' «- P«W 

The thenjopustlc used can be nydrophlllc or hydrophobic 

technics 1^;^,^;. the 
thermoplastic fibers W t,- w *(wT" " a " d 

ce^in, or- by „t.rin/,S ^ T"' * 

thennoplastlc flbrousjaaterlal t^H, • , \ st1ffe »ed f,bers and 

<nte B throu* . iZTS^JS "" ,r «*"* 

. wusn screeir-depositton apparatus; or other web 
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forming device. Such techniques are known in the art. Suitable 
equipment Includes air forming systems available from Dan 
Webforming International Ltd. (Rlsskov, Denmark). A suitable 
method and apparatus for mixing cellulosic and thermoplastic 



5 fibers for subsequent airlaylng are also described In U.S. Patent 
4,590,114, Holtman, D. C, Issued May 20, 1986, incorporated 
herein by reference. In wetlaying contexts, the thermoplastic 
fibrous material can be Intermixed with the stiffened cellulosic 
fibers 1n the aqueous slurry prior to web formation. 
10 The thermoplastic is preferably melted by through-air 

bondmg, however other methods such as Infra red light, etc are 
not meant to be excluded. In another variation, the web is 
subjected to by heat embossing on one or both faces of the web 
This technique is described 1n further detail in U.S. Pateni 
15 4,590,114, which was previously incorporated into this 
specification. S 

As discussed previously, scrims such as tissue sheets and 
other water pervious nonwoven sheets can be used as external 

20 IbovT 1 " add1ti ° n ^ ^ 1n PlaCe ° f ^ b1nd1n9 meanS deSCnbed 
Storage Caver 

A second essential element of the absorbent core 1s a lower 
fluid storage layer which comprises at least 15%, by weight, 
preferably at least 25%, of superabsorbent material (defined more 
25 fufly hereafter), and from 0% to about 85%, preferably less than 
about 75%, of a superabsorbent material carrier means. The 
principal function of the fluid storage layer is to absorb 
discharged body fluid from the upper acquisition/distribution 
layer and retain such fluid under the pressures encountered as a 
30 result of the wearer's movements. Thus, the storage layer is 
subjacent to and 1n fluid communication with the 
acquisition/distribution layer. Ideally the fluid storage layer 
will drain the upper layer of much of Its acquired fluid load 

As indicated hereinbefore, the storage layer comprises 
35 superabsorbent material -*..,*k u..* ^ _ - _ 



- — -a*. • bjci comprises 

superabsorbent material such as, but,-not necessarily limited to 
discrete - particles- of absorbent gelliog material and 
superabsorbent fibrous material *uch- as acrylate grafted fibers 
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and superabsorbent modified fibers. The superabsorbent material 
can be in any form which can be incorporated into a flexible web 
or sheet to form the storage layer. Superabsorbent materials are 
described in more detail below. The superabsorbent material, upon 
contact with fluid* such as water or body fluids, absorb such 
fluids. (As used herein, the term -fluids" shall refer to 
liquids, as opposed to .gases.) InUhls manner, fluid discharged 
into the acquisition/distribution layer and transported to the 
storage layer can be acquired and held by the superabsorbent 
material, thereby providing the articles herein with enhanced 
absorbent capacity and/or improved fluid retention performance. 

The superabsorbent materials intended to be encompassed in 
this invention are those which are capable of absorbing at least 
about 10 grams, preferably at least about 15 g, more preferably at 

15 least about 20 g, of Synthetic Urine (SU - 1.0% NaCl aqueous 

solution) per gram of superabsorbent material, as determined 
according to the hereinafter described Absorbent Capacity 
procedures. 

The superabsorbent material utilized herein is typically in 
20 the form of discrete particles of absorbent gelling material. 
These particles will typically be distributed within a web of 
fibrous material as carrier means. The superabsorbent fibrous 
material can comprise synthetic or natural fibers. Suitable 
fibrous carrier means are cellulose fibers, in the form of fluff, 
such as is conventionally utilized in absorbent cores. Modified 
cellulose fibers such as the stiffened cellulose fibers described 
above can also be used, but .are preferably not used, in the 
storage layer. Synthetic fibers can also be used and include 
those made of cellulose acetate, polyvinyl fluoride, 
polyvinyl idene chloride, acrylics (such as Orion), polyvinyl 
acetate, non-soluble polyvinyl - alcohol, polyethylene, 
polypropylene, polyamides (such as nylon), polyesters, bicomponent 
fibers, tricomponent fibers, mixtures thereof and the like. 
Preferred synthetic fibers have a denier of from about 3 denier 
35 per filament to about 25 denier per filament, more preferably from 
about 5- denier per filament -to about 16 derrier *er filament. Also 
preferably, the fiber surfaces are hydrophlllc or are treated to 
be hydrophlllc. 
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The average dry density of the fluid storage layer comprising 
nonsuperabsorbent fibers as superabsorbent material carrier means 
will generally be 1n the range of from about 0.06 to about 0 5 
g/cm3, and more preferably within the range of from about 0.10 to 
about 0.4 g/cm3, even more preferably from about 0.15 to about 0 3 
g/cn»3, most preferably from about 0.15 to about 0.25 g/cm3 
Typically the basis weight of the lower fluid storage layer can 
range from about 0.02 to 0.12 g/cm2, more preferably from about 
0.04 to 0.08 g/cn.2, most preferably from about 0.05 to 0.07 g/cn.2. 

As with the acquisition/distribution layer, density and basis 
weight need not be uniform throughout the storage layer. The 
storage layer can contain regions of relatively higher and 
relatively lower density and basis weight. Also as with the 
acquisition/distribution layer, density values for the storage 
15 layer are calculated from basis weight and layer caliper measured 
under a confining pressure of 0.2 psi (1.43 kPa). Density and 
basis weight values include the weight of the superabsorbent 
material.. Additionally, the storage layer can have a 
superabsorbent material gradient, such as with more superabsorbent 
material being present 1n regions of relatively high fluid 
handling requirements (i.e., near the region of fluid discharge) 
and less superabsorbent material at lower demand regions. 

The superabsorbent material which Is employed in the storage 
layer of the absorbent core will most often comprise a 
substantially water- insoluble, slightly cross-linked, partially 
neutralized, polymeric absorbent gelling material. This material 
forms a hydrogel upon contact with water. Such polymer materials 
can be prepared from polymerizable, unsaturated, acid-containing 
monomers. Suitable unsaturated acidic monomers for use in 
preparing the polymeric gelling material used 1n this invention 
include those listed 1n Brandt/Goldman/Inglln; U.S. Patent 
4,654,039, Issued March 31, 1987, and reissued as RE 32,649 on 
April 19, 1988, both incorporated herein by reference. Preferred 
monomers include acrylic acid, methacrylic add, and 2-acrylamido- 
2-methyl propane sulfonic add. Acrylic acid Itself is especially 
preferred fbr-preparation of the polymeric-gelling agent material. 
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The polymeric component formed from unsaturated, acid- 
containing monomers may be grafted on to other types of polymer 
moieties such as starch .* c.„u1.se. PCyacry, ate grafted s^ 
materials of tMs type>,re also especially preferred 

5 Preferred polymeric absorbent gelling materials which can b. 

P«p.r.d from conventional types of monomers Include hydrolyzed 
acrylonnni. grafted starch, polyacryl.t. grafted starT 
poly.cryl.tes. malelc .nhydride-besed copolymers and combi„, t ,o„s 
thereof. Especially preferred are the poly.crylates and 

10 polyacryHte grafted starch. wyiates and 

Whatever the nature of the basic polymer components of the 
hydrogel-forming polymeric absorbent gelling material particles 
used in both ],yers of the absorbent cores herein, such materials 
will ,n general be slightly cross-linked. Cross-linking serves to 
,5 render the hydrogel-forming polymer gelim, agents used in „ 
invention substantially water-lnsoluble, and cross-linkin, thus 
P.rt determines the gel volume and extractable polymer 

aoenT r ? ,C : ° f **« from the polymeric gel^g 

agents employed. Su.taMe cross-„„k1ng agents are well known ,„ 
the ,rt and Include, for example, those described 1n greater 
detail ,„ *, S ud, et „. ; „; S . Pateht 4)076)663! Issuea 
28, 1978, incorporated herein by reference. Preferred cross- 

J£\"T a ™ or of unsaturated mono- or 

polycarboxyllc acids with „,„„, the bU.cryla.1des and the dl- 

N m- J^T ^ nM ' Pref4rred ^"-"nking agents are 

M -methylenebisacryla^de, trimethylol propane trlacrylate and 
triallyl amine. The cross-linklng agent can generally constitute 
fre. about 0.001„U percent to 3 mole percent of the result, 
hydroge) -forming polymer material. More preferably, the 
cross-linklng agent wi# constitute from about 0.0! mole percent 

1L7 .TT ° f t> " h * r8 * , -'°™"'9 P°W1c gelling 
material particles used herein. 

materia '"Tl "'"'V'*"'- Mrogel-formlng polymeric gelling 
-.terial particles wtWi „,y be used 1H the articles of the 

neutraL i n nt,< "' *"if« M ""> <» their partially 

Z ^ f T '"I***" ° f <»"»t1.„, such material! 
.re considered, partialUr .osutrallzed *hen *t least a mU 
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7 ferab,y at TO,e percent of — « «. 

to for. the p.1w are acid group-containing mono*,,, which „, v . 
been MM with a salt-forming eat10n . Suitable sa't- 
form.ng cations include alkali metal, a.,,,,,,,, Illbst1tute<| 
>m»n,u, ,„d »1 MS . This percentage of the total B0Mwrs 

2 rr r nsutr,1,ied ,c)d — 

referred to herein as the "degree of neutralization." 

K.bs comprising absorbent gelim, nateri.1 particles and 
nonsuperabsorbent fibrous carrier „,„, .,„ typically have f™ 
about 10% to about SOX. more typically ft. ,bout » to about 
75*. polo-eric gelling Serial and fro. about 20* to about POX 
.ore typically fro. about 25* to about 80*. carrier .eans Such 

the absorbent gelling „t.rl,l particles Is «tered Int. .„ 
15 airstream of the fibrous carrier means. 

It is also contemplat.d to pro»1d. a storage layer wherein 
particles of absorbent g„„„ 9 M ter1„ are IJTZ 
or .or. webs of fibrous .aterlal. such as e*..pl,f,.d , 0 s 
atent 4,578,058, Kr»er et „.. ,„ ued ^ ■ 

Incorporated herein by reference. 

As discussed above, superabsorbent fibers can be used Instead 

h vet „ "! T** «■""*««•'• superabsorbent 
have been previously disclosed In the art. Superabsorbent fibers 
are described ,„ Tat „ e SclMce „ ^ 

L T "' edU0,V E,MV,er Sc,,nce "">»"™ «-V. (The 

' " 85, ,0 C, " PterS V " " W1 <«"««v.,y p 
mdl'f^' ™ >ted * "«1n. Synthetic and 

TIT "k k ^ *' C,, """ 1C <»" * — . 

The superabsorbent fibers for us. herein should have an absorbent 

30 capacity of at least about 10 g Synthetic Urine per , 

zrjsr Mter,ji (dry we,sht d,s,s) - «* '«» 

On. typ. of superabsorbent fiber comprise the polycarboxylat. 

35 h Tr: dified ce " u,os,c m ™ ~ « *X 

35 hydrolyzed methyl acrylate-grafted softwood kraft p ul ps. 2 e 
superabsorbent fiber, ,r. described 1„ U . S . Serial No. 07/378,154 
™« *ly 11. 1588. t1t,.d -Abs.rb.nt P,p.r Compr Is" 
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MffHkdffM Fibrous Pulps and .e t . U ,v,„g Process f, P t ». 
Production Thereof,- by Larry - N.- Hackey ,„d S 1,1 
Seyed-gezai.lneorportfed herein by reference 

Other types of sup^bsorbent fibers can Include crosslink*'* 
W-W «"»'•« p'iW 9 r,fted c.„„„ , 
P. y»er grafted; ceirul.se Viber, delude hydr yz d 
po yacnrtonitrHe, ^yacryllc esters, end polyacryYic and 
poWhacrylic acfdsl These/ absorbent 
Iscession of end references to processes for aaklng the». a„ b e 
found ,n,t«e Chatteris; Voi: T of fit,,. Sci m . L Teen ,g, 
«prev,™sly incorporated hereby reference, 1ncl.de: A T 
2. ran er e, Gr.ftfii, of Acry11c and 

Acid o Cellulose Filters t. ta p, rt High water Sorbency. , , 

TJl m :„ H en '% VO, \ 25, M5 - 542 ■ (1380) ' *"» 'ir- 
radiation grafting of. oetVacryl tc odd and ecryllc acid t» 

L. mmm, et .1. Usjrto Joly „, 1977. which describes the 
greft copol^eHzatlo^f % ,,„,, ronMBr c0 „ taj « 

roup onto :c.Hdlose.cajt,i„% 9 nt Wlel. e.g., rayon yarn V 
^ M*«7. H^feftlezer, et iU. l^JZJZL'Z' 
1974 which dlsd^s pe!y,cry*„,tr1,..gr,fted college fibers 

con.. « 'T**"*'**^ * incorporated Into webs of 
conventional or other nonsuperabsorbent fibers, such as in 

TflZTt " W «» W a, 

BTfdrnied Into nonwoveitSsheets. 

In another?e&.oW herdof, .the „orege layer comprises 
superabs.rbeot fibefs wMch are f.rted Into nonweven sheets och 
sheets „» consist esientUliy 'if; superabs.rb** fibe w 
cl de ^ MrCeM "thoogh soch sheets 

fn " e " ,S, ^ d »•» «ant t. be 

excluded. Nonwoven she&ts mde fro. ^perabsorbent fibers soch as 
the non-acrylate *ofer»sorbe„t n ierofibe„ and soperabsorbent 
f hers osefw, ftr ^ s och'; sheets '.ere", vailable fro A 

S^ . ^ ^ ^ "» tredenl 
f * Japa " EX "" Co - LM; J»Pan) which 

tricots soperabsorbent ffters cb^n, , polyacryionitriie core. 
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with a polyacryllc KWfo1 yumMm aery1aU ,„ 
tradename UNSEAL™. 

The storage layer embodiments of the absorhent core wherein 
an air Hid web prises the cerrier means can he fo™ y 
5 air- aylng , substantial,, dry mixture of fibers ,nd ,bsor*,„t 
gelling materia, particles and. if desired or necessary 
dens,fy,„, the resultiog web. Such , pre.ed.re is in gen'™,' 

Goldman; U.S. Patent 4,6,0,678; Issued September 9, ,986 
,0 Super, sorbent fibers can be atrl.id .1th fibrous carrier means 

according to conventional airlaid web-forming processes. The 

superabsorbent fibers and fibrous carrier means can be blended by 

for example, carding or Rando web formation. 

Within the storage layer of the absorbent core, the 
I5 -perabsorbent materia, can be uniform* d1st ri „t* 

which have h„her concentrations of superabsorbent materia, than 
do other regions or zones of the layers. 

As discussed above, the .cquisltlon/distributlon layer of the 
20 absorbent cor. preferably has a smaller surface are, , „ 
unfolded configuration, than the storage layer and, ,„ f, c t can 
have , surface are, that is substantia,* sm,„er than, or , 
to or greater than, the fluid storage layer. Generally, the 
surface area of the acquisition/distribution layer „„ ' e J* 
25 abmut 25 * to about ,0OX, pr ef, rab]y frm ibo J ^ ™ 

about 85X, of the surface area of the storage Jayer 

in accordance with the' present invention, the 

aCQUisi ,.»/d1.tr,b»t,o„ layer of the absorbent core sh uld 1 
30 Placed ,„ , specific position.! relationship with respect to the 

tops ee „d the storage ,ayer of the absorbent art c,e Ho 

particu ar.y the acquisition/distribution ,ayer of the core ™ 
positioned so that it is effectively ,oc,ted to acgui e 

discharged body f ,„,d and transport said fluid t, other region o 
35 the core Thus the acquisition/distribution layer shoud 

encompass .the vicinity of the point of discharge of Ly f I d 

These, areas ^ Include the catch axe, and. M* J s f „ 
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.rt Lf „ P8r - F ° P ' ,rmt ° f tl» absorbent 

articles herein neartf the bortiort of th. k . ««°ruenx 

tended, t, * *^ ™' *** 

Addition,!*, >.,. .„ les . lt ,™ " «•»». 

of the absorbent article tk» 

^rt«r the. storage, layer, ; Generally, for diapers such !I 

length of the absorbent article. the 

layerTosZina Z ^ $ "^n/distribution 
layer positioning, the Jength> of the 1 absorbent article will be 

* rt,CU '" * *» »m, Cop,.,,!, 



WO 01/11163 



PCI7US91/00169 



- 38 



35 



"* " the biclt sheet ™ *«t— together so M these jQl 
of the backing sh eet will thus he the length of the „„. ' 1 0 

sheet at the middle of the .oarer's back wist, through the 
crotch, to b) the point ,„ the opposite edge of the backing sheet 
at t o . ddle of the wearer's front waist. The size and h ,Pe" 

sheet 9ene " ny COrreSPOnd to thelck 

10 In the usual Instance wherein the storage l,y, r of th , 

absorbent cor, generally defines the shape of the absorbent 
article, the „o™.l l,n 9t b of the elongated article topsheet * 
be approached by the longest longitudinal di«nsion of the storao 
layer of tb. core. However, in sone applications (e.g. , d 

nportant, the storage layer would not take on the genera, shape 
of the jhaper or ,nconti„e„ce structure. Rather the storage layer 
would be generally located to covar only the ,.„«,! region of U« 
wearer and , reasonable are, proximate to the genital ."a u 
20 th,s instance both tb. fluid acuisition/distributj ," r J 

» d£7. T W "' d 1,6 ,0C,ted t0Mrt 11,6 f """ " ^"n.ct 
and s ot , t0PSh,et SUC " ** "« ^"^"•"/-^tributi. 
ttthT^f the^r d <" - fro., 

The storage layer of the absorbent core can be of any desired 

17£ * r * trapel0,di " or oWons - « » - 

shaped, dog-bone-shaped, half do, bone shaped, ova, or irregularly 
shaped. This storage layer need not be physically separated « 
the .equation/distribution layer and can simply be , 2 one „" 
s-per^sorbe„ t serial concentration in . continuous web f 
stiffened cellulose fiber serial. More preferably, however th, 
storage „ye r of the absorbent core w„, cerise . separate « 
«h,ch can be used as an Insert placed underneath the acnuist- 
tun/distribution layer. . q " 

The «quisition/distnibution l.yer can also be-of any desired 
shape, c^istentswdtn^ortable fit and the sittng notations 
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d, "" SMd *»•• These shapes include, for exam,,. , , 
rectangular, trapezoidal or „b,ong . „ 7* C1rCU,i "•• 
dog-bone-shaped, half dog bone shaoJ „ i """rglass-shaped, 

5 differ.., shape than the storaX" *"* *" " 

Figures 1 and t each show diaper exe CU ti„». t 
Present Invention. ^ ,„ eKn f^UTa di.7 fn" 9 * 
topsheet 104 and hacteheet 102 n<.J\, . >per 100 " u » 

» -angular .^nW-lstr^"^ sT X T " - 
shown, storage layer 10fih*« h< * Although not 

selling Mt .r'„ tougnout " ""^ 

Specifically referring to figure z tk. ■■. .. 
shown as having a front S regto 7 ™ ^ " e * b ~ » is 

5 centra, region HS. * previl , deser ^ T", " - * 

112. corresponds to- the end of I ! ' re8i0 " 

covering the front of t wearer M W °'" d * 

the bach re 9 1o„. „ 4 w , uld ^ £ " ^ " 

absorbent core 106 of Flgor. 2 „',f "" r - The 

» 108, has a modified hour , «s sUe to St0 " 9e ' W 
reduce in-use leakage.™ T " Pr ° Vlde ennan «' f «t and 

lizzE^r "t th,t - * ut,,, " d <» 

* — shap^'Ur^rT "7 " 
*1«tsit1.n/d, s tr1but1nn* layer | U . however^ J 

rum. eage 117 and, has rear edge 119 Frnnt ^ 
rear edge 119 are cn ^,r ^ w nt edge 117 ™d 

». correaZC * ' £T 'TV"' +" « ~ 
^isltlon/Olstrib^on aer u'as ZTi ^he " 
region JJ2 and rear . Jedge j4 J8 ,„ tha r0nt 

front edge 4Kr«d* rear edgetfiB; ' C ° nneCt 
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absorbent d,.p.rs. th. «d,« U 6, 118, 120, 121 of tho 
acquisition/distribution layor 111 „n respectively be at Hast 

122, 123 of the storag, layer 108, particularly 1n central reoion 



Srial thtnrt 



As discussed above, the sup.rabsorb.nt materials for use In 
the present Invention .11) pr.f.r.bly „ ave ,„ ^rimi 
of at least about 10 ,. preferably at least about 15 g. „„ 
preferably at least about 20 , Synthetic Urine (}.« NaC l a,u..us 
solution, P rep,r«1 „st„, , 1sti]Ied water) 
superabsorbent ..UH.1. ,„ ,.„.„,, the superabsorbent mater J 
s Place w,thin , tea b, 3 . i^rsnd ,„ ,„ excess of Synthet 
15 Tine for , specified «... ,„d then c.»tr1fog.d for . specif id 
period of t1„ . Th. ratio of superabsorbent material f,„,i m1gllt 
after cntrlfugln, minus inU , al ^ u . » 
Absorbent Capacity. Th, foiiowing p r « edure c>n ^ ^ 

,o TTL"', f CaP "' ty - 71,8 procedo ™ is —tam under 

20 standard laboratory conditions. 

Using a 6 cm X 12 cm cutting die, th. tea bag material 1 s 
cu folded in half lengthwise, M d sealed along two s ,des with a 
T-bar heat sealer to produce , 6 centimeter by 6 centimeter tea 

ZZ m \ t ^J" "» B,ter,,, < s "34 heat 

J* • bUlD r* f ™* C - ^ 01 * ,s, °* of the Oexter 
Corp Windsor Locks. Connecticut, USA, or equivalent. Lower 
porosity tea bag material should be used If required to retain 
fine superabsorbent materials. 0.200 grams plus or minus 0.005 
grams of superabsorbent materia, , s we , 9hwl mt0 4 
and transferred Int. the tea bag, and the top (open ,„d) of t „, 
tea bag Is s.aled. An empty te, bag Is sealed at the top and Is 
used as a blank. Approximately 400 milliliters of Synthetic Urine 
are p.ured Into a 1,000 milliliter beaker. The blank tea bag is 
submerged -1n the Synthetic Urine. Th. te, bag containing th. 
superabsorbent matenal (th. sa^l. tea bag, 1s h.ld horizontally 
to distribute th.a.at.rlal ev.n1y throughout th. t.a bag. The tea 
bag is laid,*, the surface of the Syntonic Win. J*. t.a bag is 
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allowed to wet, for.., period of no more than one minute, « then 
submerged and soaked for 60 minutes. Approximately 2 »i nutes 
after the first sample U subminjed, a second set of tea bans 
prepared Identically to the first set of blank and superabsorbeni 
5 matertal-conta^ng tea b,gs; 'is; submersed and soaked for » 
minutes In the saw», a jner as the.-first set. After the prescribed 
soak time Is elapsed, for each set of tee bag samples, the tea 
bags are promptly reiioved (wit* tongs) from the Synthetic Urine 
The samples are the, centrifuged as described below. The 
10 centrifuge used, 1**" Del ux Dynac II Centrifuge, Fisher Model No. 
05- 00-26, obtetnablei Jflro. Fliher Scientific (Pittsburgh, PA 
USA), or equivalence centrifuge should be equipp* wUh , 
direct read tachometer f and an electric brake. The centrifuge is 
further dipped »ttb?. cylindrical insert basket having ,„ 

1 ch (21.^5 cm) outer dia»ter, an 7.035 Inch'tfO.lSS cm) Inside 
diameter, and 9 rows- each of approximately 106 3/32 inch (0.238 
cm) diameter denier «^*&*, y spaced around the 
c,rc^,repc. ,f the Outer wall. ah*d hevln,., basket floor with 
six 1/4 incb. (0.43S cml-aiimeter cfrcular. drainage holes equally 
spaced around tb^clrcpmference of the basket floor at , distance 
of 1/2 inch (1.27 cm) fiom tbe-intertor surface of the outer wall 
to the center of the drttege hole*; or equivalent. The basket is 

25 ZT ****** " " t0 " » "rake, in 

Zr„/f!-. eaMf ^- The superabsorbent 

«ter .l-conta1„,ng teaaags ire positioned in the centrifuge 

***** * f °' ded <f « ft' *» m '"the direction of 
centrifuge spin. The btink tea begs ere placed to either side of 

.0 macer^Tr? 9 '^absorbent 
10 matenal-contalping -tee .fcg frm the ' second set of tea bags must 

be Placed opposlte^the superabsorbent material -containing tea bags 
from the first set of tei bags; end the second blank tea bag, 
opposite the first blank, to balance the centrifuge. The 
centrifuge ;i, started an* .11. wed to ramp up qu ,ckly to a stable 
1,500 rpm. -once the centrifuge has been stabilized at 1,500 rpm 

t„™!T l! ; ^ 3 '■"**"*' Aft6r 3 aimt "- «*■ ""'rifuge U 
turned off and the brake is applied. The first superabsorbent 
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material-containing tea bag and first blank tea bag are remold 
an weighed separate!,. The procedure Is repeated Lie 
set of tea bags. The absorbent capacity (acj for each of th! 
samples Is calculated as follows- ac - 7k V 
S .terial-contalnlng tea bag weight a«er centrifu 

ght) 2dedT r tHfU9e m1nUS ** 

weight) divided by (dry superabsorbent material weiaht, It 
Absorbent Capacity value for use herein is Z !„ h ™* 

capacity (ac) of the two samples! abSOrbent 
10 fXAMPLE J 

A disposable diaper is prepared comprising a thermally bbndpH 

rector shaped acolsltlon/dlstribotlon ^ 

The acquisition/distribution W comHms , 
twisted, cried cellules* fibers and 0PtLa,T b nd.» ' 

Procter A Gamble Cellulose Co., Memphis TN usai „ 
polvacrvlats nni v L ne,n Pnis, TN, USA) and sodium 

(,...<.. , 9 ' 9 ' The MQ,Ms1t1o«/d1str1- 

but,.,, l^r ^ , S2x/£a maM ™» 

fltar. «d convention., „.„ s t,ff,„ed ceHuibsic f,b. £ 
nonstlffened fibers .r. ,1— „ ™' 

co llie f ,b 2M * cnr L 

(Foley fluff) „d crosslink with 9 lotaraldehyde to the extent of 

ThT fir'"* " ' " Wr "MrooVoco e 

J 8re cro "»»ked accordino to the "dry 

The stiffened fibers, ere si«ll,r._to the fibers havino the 
characteristics described in Table 1. 9 
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Table 1 

LLffsngL Twi^d Curled r» 17u1o<{p fa r} Cf 



5 anhydroglucose basis « , cellulose 

Twist Count Ory - 6.8 nodes/ran ' 

Twist Count Wet -.5.1 nodes/am 

Isopropol Alcohol Retention Value - 2« 

Water Retention Value w 37* 
10 Curl Factor - 0.63 rr' ' - 

The acquisition/distribution layer 1s a uniform ^ 

has an average dry density of about 0 06 o/rr a 
upon saturation U etjc 'T 9 ' 
0 07 o/rr * we1 9 nt b «1s. of about 

stn™ i' " ba$U ""^ 0f >6out °- M 9/»2. The 

absorbent gell leg arterial particles L. .. . 
of about 0 24 o/cc J - " eri ' ! " , *» Jensi ^ 

9/0,2 " ^ ""Wy t-li weight of aboat 0.5 

« -n- pert ./ ^J^St.T.'E £ T 
front waist area of about n « >. at the 

Wirt are. of about ^5 « ' " ' "** " «» "» 
In an alternative <i«bodi»ent, the storage layer en™,. 

front 6K of Z ' *** «■ that the 

front 60* of the storese core has a basis weight of about 0 I 
/»2 an. , density „f 0 . 15 „„ J »• 

in a further e«bodtent.' the storage cor. comprises about 2« 
. absorbent gelllng ., terfaV pSrt1cfe ,„„ j£ « » 
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This example exemplifies wetlaying of a web useful f«. 
an acquisition/distribution layer 1„ L n V"™ for use " 
web comprises » stiffened fZ> as Z^Z \ T^' * 
Table I, and « Highly ZTu^T ! ^ 

freeness of about 200 CSF. } havin9 a 

A pulp slurry of the stiffened and nonstiffen^H «k 
a fiber consistency of O.IX-0.2% is ZZ T^l ^ 
machine at a linear velocity of 25 2 1 / papenaaki «9 
11-s/mlnute. Tbe sl urry i's IZ^/l ^LfT " 
headbox onto an Inch wide (30.5 cm, 84M s J T< ^ 
moving continuously at a rate of 7s ./ ♦ ^ * 1re 

of the pulp slurry upon ex t f B ;L? ,n H U J; eS * L1nMr My 

m/s. Flow and wire Zvllll <$ fr °" 50 to 100 

° wire movement are regulated so tKa* , 

average dry density of 10Mt „.„ V'ft,^ ' " 

consmency Is ,„ crMsed t „ abMt " «"»■. Sheet 

vac™ boxes from 0 „derneath the iri™ H aPP " C " ,on of '*> 
In sequence et 75 m «„ ? " " CU " boxe$ °P e rating 

r«,de„ce t,» for <" °° " *■ —"vely. , m , 

•bolt , second ^ ^ 2 ^ "* " C ™ »« " 
•anoaNy end dried. ^ " * f °" ,n9 

oven for about 4 noun ^„t ^ C ° nVeCt, ° n SUi " 

EMMPI F 1T T 

Absorbent cores ere prepared as <• r.,_i. . • 
acquisition/distribution layer t lr a« , * the 
the stiffened fibers. " d COnpr<se$ 10 °* 

£XAMELLiy 

Absorbent cores are prepared as in Example III excent ♦ 
the acquisition/distribution layer is mad* 7 P 
thermally bonded themoplastl ^Tnfl^L ^ "* 

the stiffened fibers Ld "* ° f 

Wilmington, Delaware USA) Jl , < He ^ules, Inc., 

average length of abouT 3 "TT "T^ » 
layer is formed by metering T ac « ui$iti °n/distribution 
PULPEX, and t ^2 f ? " ^ Stiffe0ed fibe " and 

equipment. rTjT th l»\T 

web is thermally bonded by heating the web by 
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through-air bonding, under unrestrained (i.e., uncompressed) 
conditions, and subsequently allowed to cool. 



WHAT IS CLAIMED IS: 
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1. An absorbent article for acquisition, distribution, and 
storage of bodily fluids, said article characterized by: 

(a) a fluid pervious topsheet; 

(b) a fluid impervious backsheet affixed to said topsheet; 
and 

(c) an absorbent core disposed between said topsheet and 
said backsheet, said absorbent core having: 

(i) a fluid acquisition/distribution layer having an 
average dry density of less than 0.30 g/cc, an 
average density upon saturation with 1% NaCl aqueous 
solution, dry weight basis, of less than 0.20 g/cc, 
and an average dry basis weight of from 0.001 to 
0.10 g/cm2, said acquisition/distribution layer 
comprising from 50% to 100%, preferably from 95% to 
100%, dry weight basis, of chemically stiffened 
cellulosic fibers and from 0% to 50%, dry weight 
basis, of a binding means for said fibers; and 
(11) a fluid storage layer, positioned beneath said 
acquisition/distribution layer relative to said 
topsheet, comprising at least 15%, by weight of said 
storage layer, of superabsorbent material and from 0% 
to 85% of a carrier means for said superabsorbent 
material ; 

said fluid acquisition/distribution layer having no more than 
6.0% of superabsorbent material and having a top surface area which 
is at least 15% of the top surface area of said fluid storage layer 
and which is smaller than the top surface area of said fluid storage 
layer. 

2. An absorbent structure for acquisition, distribution, and 
storage of bodily fluids, said structure characterized by: 

(i) a fluid acquisition/distribution layer having an 
average dry density of less than 0.30 g/cc, an 
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average density" upon saturation with 1% NaC l aqueous 
•solutiorrrdry weight basis, of less than 0.20. 
9/cc, ano> average dry basis weight of from 0.001 
• to 0.3O g/cm2, said acquisition/distribution layer 
prising- fro m 50% to 100%, preferably from 95% to 
100%, dry weight basis, of chemically stiffened 
cal ulosjc fibers and from 0% to 50%, dry weight 
? Da.sis>: of a binding means for said fibers; and 
■ (li) ^fluid. storage layer, positioned beneath said 
acquisitidn/distributton layer comprising at least 
15%, by weight of said storage layer, of 
superabsorbent material and from o% to 85% of a 

said fi, h CarHer " f ° r " 1d *W*bsorbtnt material ; 
a fluid acqu.sition/distribution layer having no m0 r than 

at east ISi of the top surface- ife of said fluid st0 raoe ,,„„ 

--*«» u „„„ t « the top surface jrM ef sajd fl t-»Jj, 

■ 3. The absorbent article or structure of Claim 1 or Claim , 
where,- said acquisition/distribution layer is substantial I , 
^absorbent ^ , ^ ^ | ~ , , f 

ttU SOS of the top surface area of the said storage layer h as .„ 

ZZ\ Sn Vf°" " tUr " ,M »»M.0,»aC, aoue/us u 'io d 
wight basis, of between C.02 g/cc and 0 15 o/cc h 

>asis weight of b^ween d,a: 

^absorbent aateHa, has an Absorbent ^ .f It " 
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5. The absorbent article or structure of any of Claims 1 to 4 
wherein said binding means comprises highly refined cellulosic 
fibers having a freeness of less than 200 Canadian Standard' 
Freeness, and said acquisition/distribution layer comprises from 
5% to 15% of said highly refined fibers. 

6. The absorbent article or structure of Claims 1 to 4 
wherein said binding means comprises high surface area cellulose 
and said acquisition/distribution layer comprises from 2% to 15% of 
said high surface area cellulose. 

7. The absorbent article or structure of any of Claims 1 to 6 
wherein said acquisition/distribution layer is an airlaid web. 

8. The absorbent article or structure of any of Claims 1 to 7 
wherein said acquisition/distribution layer is a thermally bonded 
web comprising from 10% to 50% of thermoplastic material, said web 
being made by preparing a web of a blend of said stiffened fibers 
and from 10% to 50%, total web weight basis, of thermoplastic 
material, heating the web to melt the thermoplastic material, and 
cooling the web. 

9. The-absorbent article or structure of any of Claims 1 to 6 
or Claim 8 wherein said acquisition/distribution layer is a wetlaid 
web. 

10. The absorbent article or structure of any of Claims 1 to 9 
wherein in said storage layer the carrier means for said 
superabsorbent material comprises a web of cellulosic fibers, and 
wherein said storage layer, comprises from 15% to 75% of said 
superabsorbent material, said superabsorbent material having an 
Absorbent Capacity of at least 15 g/g. material and wherein said 
storage layer is substantially free of chemically stiffened 
cellulosic fibers. 
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10 1 ' . rh '. ibsmha ' t >r ™' » "ructure of any of Claims ! to 
!*"': St0 " 9e U ' er the -P-absorbent material 

cop ses ducrete particles of absorbent gelling Serial having 
Absorbent Capacity of at least 20 g/g. 3 

J2. The absorbent article or structure of any of Claims i to 
10 where,n said storage layer comprises superabsorbent fibers 
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